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The Centre for Health Economics Research and Evaluation (CHERE) was established in 1991.
CHERE is a centre of excellence in health economics and health services research. It is a joint Centre
of the Faculties of Business and Nursing, Midwifery and Health at the University of Technology,
Sydney, in collaboration with Central Sydney Area Health Service. It was established as a UTS Centre
in February, 2002. The Centre aims to contribute to the development and application of health
economics and health services research through research, teaching and policy support.
CHERE’s research program encompasses both the theory and application of health economics. The
main theoretical research theme pursues valuing benefits, including understanding what individuals
value from health and health care, how such values should be measured, and exploring the social
values attached to these benefits. The applied research focuses on economic and the appraisal of
new programs or new ways of delivering and/or funding services.
CHERE’s teaching includes introducing clinicians, health services managers, public health
professionals and others to health economic principles. Training programs aim to develop practical
skills in health economics and health services research.
Policy support is provided at all levels of the health care system by undertaking commissioned
projects, through the provision of formal and informal advice as well as participation in working
parties and committees. 
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PRELIMINARY
Abstract
Nursing shortages are commonly observed features of hospital systems in Australia, Europe and the
United States. To date there has been very little research on the effects of hospital characteristics on
the retention of the nursing staff. In this paper we match individual data on registered nurses (RNs)
working in the public sector in NSW in 1996 to the hospital in which they work. We analyze the
annual retention probability for these RNs using the nurses’ personal characteristics as well as the
characteristics of the hospitals. It is found that the type of hospital per se does not help explain the
retention probability of the nurses employed in the premise but the hospital characteristics do.
Hospital characteristics include measures of size, complexity, intensity, expenditures and staffing
levels. The results suggest that the effects of these variables are complex. For example, complexity of
the work as measured by admissions from emergency increase retention while high cost procedures
and large ANDRG weights reduce retention. Higher levels of expenditures (at constant staffing levels)
increase retention except for expenditures on visiting medical officers which reduce retention. The
effects on the expected retention probability are very large and significant. One implication of our
findings is that simply increasing staffing levels is unlikely to achieve much impact on nurses’
retention levels unless problem areas of the job are also addressed.
 1. INTRODUCTION
Nursing shortages are commonly observed features of hospital systems in Australia, Europe and the
United States. For example US labour force planning models suggest a shortfall of 7% to 14%
between the number of nurses available and the number of nurses required. In Australia, a DEST
report commissioned for the National Review of Nursing Education estimates an excess demand of
40,000 registered nurses (RNs) by 2010 (see Karmel and Li, 2002). Shortages of nursing staff are
attributed in part to a low intake but very high turnover rates have also been identified as a major
contributory factor. Many RNs treat nursing employment as a marginal or fall-back activity that can
be resorted to in the absence of preferred alternatives. US figures suggest annual quit rates of 12%
to 15% and the estimates in this paper suggest that for NSW the percentage of nurses not returning
to work in a given year is about 20%.
1
A significant number of studies on nursing labour supply emerged in the early 1970s, paralleling the
general interest in labour supply at that time. However, to date there has been no study of the
nursing labour supply in Australia. This paper along with the companion paper Doiron and Jones
(2003b) present the first set of results in this area for Australia. This literature suggests that a
number of factors are responsible for the relative decline in the nursing workforce. These include,
low relative wages, increased skill requirements, poor promotion possibilities, more direct
competition with other occupations, ageing and retirement of the nursing workforce, low job
satisfaction, long hours, shift work and work stress. 
A summary of the nursing labour supply literature is found in Shields (2003) and Altonazzo et al
(2003). Particular emphasis has been placed on the wage elasticity of labour supply. This is not
surprising as wages constitute a possible policy instrument for the predominantly public employers
of nurses. Results on the wage elasticity have been varied but most of the evidence especially the
more recent findings support very low values of the order of 0.1 to 0.3.
2 This implies that using wages
to increase the nursing labour force will be both ineffective and very costly to the health budget. 
In common with the general labour supply literature, other factors addressed in the literature on the
nursing labour force have been the estimation of the elasticity of the participation decision with
respect to the wage rate, the impact of demographic effects such age and number of children,
spouse income and childcare availability. Generally, results suggest a negative income elasticity of
spouse income and a substantial negative effect on participation of the presence of young children.
3
Based on data for the UK, Shields and Ward (2001) also report that job satisfaction, inadequate
promotion possibilities, poor training and high workloads are important factors in expressed 
quitting intentions.
Clearly the evidence to date points to non wage factors in explaining nurses’ dissatisfaction with their
jobs and their decisions to quit the nursing profession. In this paper we look at detailed job
characteristics in explaining the retention probability of nurses in NSW. Specifically, we match RNs
working in the public sector in NSW to their place of employment and use the characteristics of the
place of employment together with the nurses’ personal characteristics to explain the retention
probabilities of the sample of nurses. To the best of our knowledge this is the first instance where
hospital characteristics have been used to explain nurses’ retention.
Our main data source consists of the labour force questionnaire which is given to nurses at the time
of registration with the NSW Nursing Registration Board (NRB). All nurses working in NSW must be
registered with the NRB and registration must be renewed every year. It is estimated that over 90% of
registrants fill in the questionnaire. Information is included on personal and job characteristics, and
location of the job. From this sample we extract RNs working in the public sector in NSW who have
provided a postcode for their workplace which allows the nurse to be matched to a hospital. Our
analysis sample includes 16,393 RNs working in 1996. Of these, 13,197 (80.5%) were still working as
nurses in NSW in 1997 (although not necessarily in the public sector). 
1
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1 This is not strictly a quit rate, in the sense of irrevocable return, as there appears to be a significant amount 
of churning.
2 For example see Benham (1971), Solan and Richupan (1975), Link and Settle (1979) and (1981), Ault and Rutman
(1994), and Askilden et al (2003).
3 See the references listed in footnote 2.2
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The hospital characteristics come from the NSW Public Hospitals Comparison Data Book 1996/1997.
The information in this publication is provided by Area Health Services and is compiled from various
data sources. Numerous hospital statistics are provided and we construct a set of variables
measuring cross hospital variations in size, staffing levels, expenditures, complexity and intensity 
of work.
Probit regressions are estimated with the observed retention status in 1997 as dependent variable
and personal, job, and hospital characteristics as explanatory variables. Various specifications are
estimated and tested. Conditional on personal and hospital characteristics, hospital type fixed effects
do not help explain retention either through the conditional mean of the probability or the variance of
the error. Hospital characteristics however do play a significant role. 
Hospital size has ambiguous effects depending on the type of cases (acute versus non-acute) and
the type of patients. The number of babies tends to increase retention while non-acute cases tend to
reduce retention. The impact of the number of acute cases varies depending on the specific measure
used. Overall size effects tend to be imprecisely measured. Complexity of procedures performed also
has differing effects: emergency admissions increase retention while high cost procedures and the
average ANDRG (see Appendix 3 for definition) weight reduce retention. These effects are large and
significant. These results are consistent with the information coming from surveys of job satisfaction
among nurses. Complexity can represent a positive aspect of the job in the form of challenge and
learning possibilities. It can also mean higher stress levels and a removal from the decision-making
level of the health care.
Higher expenditures (at constant staffing levels) increase retention except for expenditures on visiting
medical officers (VMO) which reduce retention probabilities. Higher expenditures generally can
indicate greater non-wage benefits (e.g. staff development) as well as the presence of senior (i.e. high
salaried) staff specialists who can provide support and training. Anecdotal evidence also suggests
that increased usage of VMOs tends to increase the stress level of nurses and reduces the training
component of the nurses’ job. Again these effects are large and significant.
It is often argued that a major factor in high nursing quit rates is high workloads. The results on
nursing staff levels show that the type of workload matters as much as size. In particular, simply
increasing the nursing staff (hence reducing workload) while keeping workload mix constant does
raise the probability of retention but only by a small and insignificant amount. 
Our results also suggest interesting and significant variations in retention based on personal and job
characteristics. Being male or being UK born substantially decreases the probability of retention
while being foreign born (excluding UK and NZ) increases retention. In general older nurses are
much more likely to stay in nursing and so do those with post basic qualifications and those who
have been promoted. Longer hours of work tend to increase retention at least over the relevant range
of observed hours per week. 
In explaining the differences between the predicted retention probabilities for the bottom 
and top quartiles in the sample it is found that the most important contributors are age and 
hospital characteristics.
The paper is organized as follows. Section 2 describes the data sets while section 3 discusses 
the econometric modelling and the results. This is followed by a further analysis of the estimation
results in the form of profiles of nurses based on their predicted retention probabilities. Concluding
remarks are offered in Section 5.
 2. AUSTRALIAN NURSING DATA
The estimation of labour supply models for particular occupations is problematic because the typical
data source (representative household surveys) does not yield large enough samples.
In this paper, we rely on administrative data provided by the NSW Nursing Registration Board (NRB).
All nurses working in NSW, both registered and enrolled, must register with the NRB annually. At
renewal, nurses are given a labour force questionnaire to complete and return. This information
forms the basis of the annual report, Profile of the Nursing Workforce, published by the NSW Health
Department. It has been made available to us in a de-identified form by NSW Health and The
Australian Institute of Health and Welfare.
4
It is estimated that in 1996 (our sample year) the response rate for the labour force questionnaire
was over 90%.
5 Hence the NRB data set is close to a census of all nurses working in NSW. The NRB
data offer several advantages including a very large sample of nurses and detailed information on job
characteristics. However as with most administrative data, these do not allow us to follow individuals
who leave the administrative rolls; i.e. we have very little information on nurses who do not work in
nursing.
6 We can look at job and personal characteristics before the observed quitting behaviour but
we cannot look at the factors which attracted the quitters to different occupations. Also we cannot
address the issue of entry into the nursing profession. 
The NRB data include information on personal characteristics: sex, age, country of birth and
citizenship, year first registered as a nurse and post basic qualifications. Unfortunately, there is no
information at the household level. Variables such as the number and age of children and the
presence of a partner are not available. In contrast, there is detailed information on job
characteristics: hours of work, location (postcodes), field of specialization, job classification, activity
performed, and type of premise. The postcode information is used to associate regional
unemployment rates with the location of the job. The unemployment rates are included to capture
variations in local labour markets within NSW. 
For each nurse working in a public hospital, the postcode of the job location is used to identify the
public hospital in which the nurse is employed and to link a nurse’s labour market choice with the
characteristics of the hospital. These characteristics are taken from the NSW Public Hospitals
Comparison Data Book. The data presented in this publication are provided by the Area Health
Services for each of its public hospitals. Data sources include un-audited annual reports, hospital
cost data collection and the Department of Health reporting System. For more details see New
South Wales Health, 1998. These reports are available on an annual basis until 1998/99. Since the
NRB data for 1998 is not available, the most recent year with available data from the NRB and the
public hospitals is 1996/97.
3
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4 The data consist of an eight year panel in which nurses are linked by a unique registration number. The period
covered by the data spans the years 1993-2001 with missing information for 1998. See Doiron and Jones (2003b) for
more details. 
5 More specifically, this response rate applies to all nurses renewing their registration with NSW Health. For the
purposes of the NSW Health Profiles new registrants are not regarded as part of the workforce and they are not
meant to receive or complete the questionnaire. However there is evidence the data includes some new registrants
as well as renewals. We have no way of extracting these samples and this study includes any nurse completing a
questionnaire. There are also other classes of nurses which may not be included in our data set but may form part
of the published figures such as late registrants. For this reason the workforce numbers reported in this paper may
differ slightly from the official estimates of the nursing workforce contained in the Profiles.
6 The NRB data includes nurses who register but do not work in nursing. However since the inclusion of this
information varies by year and is not well understood, the information is difficult to interpret and is not used in 
this study.4
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Our analysis sample consists of RNs working in public hospitals (including nursing homes) in NSW
in 1996. The definition of working applied in this study uses the reported labour force status in the
NRB questionnaire. A nurse is regarded as working if she/he reported any nursing work in NSW.
7 For
each person working in 1996, an indicator variable measuring retention is constructed as follows.
Using the individual identifier, we determine if this nurse is still working as a nurse in NSW in 1997, if
he/she is working then the retention variable is given a value of one. Otherwise, the variable has a
zero value. Note that the nurse is considered as continuing to work even if he/she has left the public
hospital sector and is working as a nurse in another premise. Also it is possible that a nurse no
longer working in NSW is still working as a nurse in a different state, we cannot fully identify these
individuals from those who have quit nursing altogether. Hence our definition of retention is not
restricted to staying on in a public hospital but it is restricted to working as a nurse in NSW.
Table 1 presents sample sizes and retention rates for the total sample of RNs in NSW and our
analysis sample. We find that 45,632 RNs worked in NSW in 1996
8 and of these, 35,605 were still
working in NSW in 1997. The sub-sample of RNs working in public hospitals in 1996 numbers 25,568
or 56% of all RNs. The retention rate for this group is slightly higher, with 78.9% found to be working
in NSW in 1997. Most of the public hospital RNs still working in 1997 had remained in public hospital
(74%) and only 1,273 RNs moved to other work premises. Given the relatively small sample of those
leaving the public hospitals but still working as RNs in 1997, this decision is not modelled separately.
The last sample presented in Table 1 is the one used in the econometric model below. It consists of
16,393 public RNs who worked in 1996 and who provided a valid post code allowing a match with the
characteristics of their hospital.
9 As reported in Table 1, their retention rate is slightly higher than the
total sample of RNs: 80.5% compared to 78.9%. We conducted checks for selectivity bias and these
are detailed in Appendix 1. The results suggest that selection bias is not a serious concern.
Table 1.  Retention Rates- Total Sample and Analysis Sample
WORKING IN  WORKING IN RETENTION  RETENTION RATE 
1996 1997 RATE WITHIN PUBLIC HOSPITALS
All RNs in NSW 45,632 35,605 0.7803
All RNs working in public hospitals 25,568 20,183 0.7894 0.7396
Analysis sample  16,393 13,197 0.8050 0.7689
7 An alternative measure for participation, positive hours of work, is available but contains some missing values.
Using reported status is consistent with the measures presented in the Profiles of the Nursing Workforce.
8 As mentioned earlier, this number is believed to constitute over 90% of the total population of RNs in NSW in 1996.
9 The remaining respondents either did not supply a workplace postcode or the postcode could not be matched to a
hospital postcode. 5
Table 2 presents sample sizes and retention rates by type of hospital in NSW.
10 The broad types of
hospitals are described in detail in Appendix 2. It might have been expected that hospital type would
impact on nursing quit rates. There is some variation in retention rates across types: from 78% in
principal referral hospitals to 83% in district and community hospitals. However, this variation is not
very large. As seen below in the econometric results, the hospital type itself does not significantly
influence the retention probabilities but he hospital characteristics do.
Table 2. Retention Rates by Hospital Types, Public Hospitals NSW 
HOSPITAL TYPE SAMPLE 1996-97 RETENTION RATE
Principal referral 5,921 0.7749
Major metropolitan 2,138 0.8190
Major non metropolitan 1,855 0.8221
District 2,886 0.8323
Community acute 596 0.8339
Community non acute 540 0.8315
Ungrouped acute 397 0.7985
Ungrouped non acute 729 0.8148
Hospice 133 0.7895
Nursing home 722 0.8213
Rehab-psych 476 0.7899
Total 16,393 0.8050
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10 Details on hospital types are provided in Appendix 2.6
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Table 3 presents a list of the variables used in the econometric model along with their means.
Variables include controls for personal characteristics (sex, age, country of birth, citizenship, post
basic education, years since first registered as a nurse); job characteristics (hours of work, activity,
and job classification), hospital type dummies, and hospital characteristics. The NRB data include
more information on the job than we include in this analysis. Some of the variables (e.g. job premise)
become almost synonymous with the hospital types and others are not informative once we restrict
ourselves to public hospital RNs (e.g. field of work). Dummy variables for regions are also not
included as they do not add explanatory power over and above the hospital types. 












not permanent resident 0.001
Work characteristics
work hours 36.152
work hours squared 1564.177
work hours missing 0.063
post basic qualifications 0.584
p.b. qualifications missing 0.017
years registered 15.233






job class. level 1* 0.635
job class. clinical 0.287
job class. managerial 0.057






major non metropolitan 0.113
district 0.176
community acute 0.036
community non acute 0.033
ungrouped acute 0.024





acute separations (excl babies) (000s) 22.464
non acute separations (excl babies)  (000s) 1.963
baby separations (000s) 1.096
separations (excl babies) /nurse  40.947
baby separations/nurse 1.977
emergency admissions/nurse 15.353
bed days (000s) 99.276
%non acute bed days 19.112
ANDRG weight 0.818
high cost procedures/nurse (000s) 0.187
cost per non acute bed day (0000s) 0.028
wait time (months) 1.072
length of stay (days) 19.522
nurse EFT (000s) 0.529
non nurse clinical EFT (000s) 0.337
non clinical EFT (000s) 0.470
VMO expenditure ($10Ms) 0.400
non VMO expenditure ($10Ms) 9.471
* refers to an omitted group in regressions. 
Since the survey is self reported, missing data items are not uncommon. In some instances,
personal information such as age and year of first registration could be reconstructed from
responses provided in other years by the same nurse. For job characteristics this is not possible
since the job may change over time. Rather than exclude all observations with missing values for any
of the variables, we construct dummies controlling for missing information for the variable in
question. For categorical variables (activity, job classification, post-basic qualifications) this dummy
acts as a new group. For continuous variables (age and hours), the dummy is defined similarly as a
binary variable and the main variable (age and hours) is given a value equal to the mean over non-
missing values. Hence the dummy for missing information in this case represents a shift around the
mean value.  7
From Table 3 we find that 8% of our sample is composed of male nurses, the average age is quite
high, just under 39 years old, and 23% of the sample is composed of individuals not born in Australia.
Hours of work per week for RNs in public hospitals average 36.2, which is in the full-time
employment range.
11 On average, these nurses have been registered for 15 years and 58% have post-
basic qualifications. Despite the age and the years of experience (as measured by years since
registered), 64% of these RNs are still at the basic job classification (level 1 RN), suggesting that
promotions are not that common amongst RNs.
12
The hospital data includes many more hospital characteristics than those used in our analysis. Many
specifications were estimated and because of correlations across the characteristics, we found many
sets of variables with similar explanatory power. The model presented in this paper uses a
parsimonious set of variables which can be easily interpreted and which perform well. Detail on the
specification is provided in the following section. 
Hospital characteristics were chosen to measure variations in size (separations and bed days),
complexity (acute versus non-acute separations and costs, length of stay, high cost procedures, and
ANDRG weight), intensity (separations per nurse, emergency admissions per nurse, wait time),
staffing (equivalent full-time number of nurses, non-nurse clinical staff, non-clinical staff, visiting
medical officers measured in expenditures) and expenditures (total expenditures excluding visiting
medical officers). Other characteristics were included because they mattered in explaining retention;
for example baby separations. In order to explain the meaning of the variables without taking up too
much space in the main text we include a glossary of the characteristics in Appendix 3.
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11 Unfortunately, we do not have information on shift work.
12 The incidence of missing values is not high for each variable (e.g. 3% for age, 2% for job classification) but since they
involve different individuals, excluding all observations with missing values restricts the sample a lot more than is
apparent from Table 3.8
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3. ESTIMATION OF THE NURSING RETENTION MODEL
In this section of the paper we present results of probit regressions explaining the retention of public
sector RNs. As described above, the sample consists of 16,393 nurses working in the public sector in
NSW in 1996. The dependent variable is an indicator variable taking the value of one if the person is
observed working as a nurse (not necessarily in the public sector) in NSW in 1997. Regressors
include personal, job, and hospital characteristics as well as the unemployment rate in the region.
These explanatory variables are all given their 1996 values. 
We begin by estimating specifications with many additional hospital characteristics and tested down.
The model presented below is parsimonious and performs as well as the larger models. Table 4
presents estimation results for two models: in one case hospital characteristics are included while in
the other, only the information from the NRB data is used. 
One surprising finding is that the dummies for hospital type do not contribute significantly to the
explanatory power of the regression. This is true in models where these dummies are entered as
regressors as well as in heteroskedastic probit models, where the dummies for hospital type shift
the variance of the error. Specifically, let the probit model including the hospital characteristics
presented in Table 4 with a log likelihood value (LLV) of -7669.8, be the restricted model. The probit
regression including hospital type dummies as regressors generates a log likelihood value (LLV) of -
7664.2; hence a likelihood ratio test would suggest excluding the dummies from the conditional
mean of the retention probability ( _2 = 11.23, dof = 10, p-value = 0.340 ). Including the hospital types
as explanatory variables in the variance of the error
13 generates a LLV of -7663.3; again the test
suggests excluding the dummies in the variance ( _2 = 13.05, dof = 10, p-value = 0.221 ). Including the
dummies in both the conditional mean and the variance is also rejected in favour of the model
presented in Table 4. Controlling for the observed hospital and nurses characteristics captures any
significant difference in retention across hospital types. 
A comparison of the two models presented in Table 4 shows the contribution of the hospital
characteristics. A likelihood ratio test of the exclusion of the hospital characteristics suggests a
rejection of the restricted model ( _2 = 61.82, dof = 18, p-value = 0.000 ). The same is true when
hospital type dummies are added to both models ( _2 =6 0.00, dof = 18, p-value = 0.000 ). In what
follows we concentrate on the full model presented in Table 4, noting that the coefficients in the two
models are quite close suggesting little correlation between the included hospital variables and the
NRB variables. 
Although the pseudo R2 values indicated in Table 4 are not very high, they are not unusual for this
type of data. A hit/miss table shows that the frequency of predicted probabilities above and below the
mean corresponds to around 65% of the observed retention values. The inclusion of the hospital
characteristics increases the proportion of correct predictions for the smallest and most difficult
group to model (i.e. the proportion correctly predicted for quitters increases from 54.5% to 56%). 
The coefficients in Table 4 reveal that the probability of retention is reduced (the probability of quitting
is increased) significantly by a registered nurse being male and UK born. The retention probability is
significantly increased by being foreign born (other than UK or NZ), older, working longer hours,
having post basic qualifications, having been promoted beyond entry level (but not in a managerial
job), being registered longer and engaged in surgical activity. 
13 The variance is specified as the squared exponential of a linear function of the dummies.9
Table 4. Results of probit estimation of RN retention probabilities*
VARIABLE COEF. P-VALUE COEF. P-VALUE
constant -2.937 0.000 -2.553 0.000
PERSONAL CHARACTERISTICS 
male -0.191 0.000 -0.182 0.000
age 0.164 0.000 0.157 0.000
age squared -0.002 0.000 -0.002 0.000
foreign born 0.037 0.340 0.061 0.126
UK born -0.122 0.008 -0.110 0.018
NZ born -0.039 0.667 -0.028 0.752
foreign citizen -0.090 0.089 -0.088 0.099
not permanent resident -0.564 0.209 -0.590 0.216
WORK CHARACTERISTICS
work hours 0.006 0.022 0.006 0.013
work hours squared (00s) -0.005 0.084 -0.005 0.055
post basic qualifications 0.045 0.076 0.048 0.060
years registered 0.022 0.000 0.021 0.000
years registered squared(0s) -0.005 0.002 -0.005 0.004
unemployment rate 0.012 0.001 0.004 0.391
activity surgical 0.057 0.047 0.054 0.064
activity psych 0.011 0.762 -0.001 0.989
job clinical 0.095 0.001 0.103 0.000
job managerial -0.049 0.434 -0.037 0.548
HOSPITAL CHARACTERISTICS
acute separations (excl babies) 0.008 0.096
non acute separations (excl babies) 0.027 0.195
baby separations -0.077 0.076
separations (excl babies)/nurse -0.004 0.065
baby separations/nurse 0.027 0.097
emergency admissions/nurse 0.009 0.004
bed days -0.003 0.042
%non acute bed days -0.002 0.052
ANDRG wt -0.232 0.020
high cost procedures/nurse -0.555 0.003
cost per non acute bed day 1.781 0.027
wait time 0.052 0.060
length of stay 0.000 0.472
non VMO expenditure 0.069 0.001
nurse EFT -0.180 0.631
non nurse clinical EFT -0.586 0.001
non clinical EFT -0.240 0.078
VMO expenditure -0.300 0.045
sample size 16393 16393
pseudo R2 0.048 0.052
Log likelihood value -7700.739 -7669.826
observed probability 0.805 0.805
mean predicted probability 0.805 0.805
probability predicted at means 0.815 0.816
proportion correctly predicted:**
not working in 1997 0.545 0.561
working in 1997 0.685 0.679
NURSES’ RETENTION AND HOSPITAL CHARACTERISTICS IN NEW SOUTH WALES Notes: * The reference group is defined as female, Australian born, with no post basic qualifications, engaged in
clinical activity in the entry job classification. The coefficients on the missing values dummies are not reported to save
on space but briefly, for both specifications, the dummies for missing age, hours and job classification are significant
and negative while the others (missing information on post basic qualification and activity) are not significant. Although
these results are difficult to interpret by their very nature, they do suggest that individuals who are perhaps
disillusioned with their work and not willing to complete all the questions on the labour force questionnaire are more
likely to leave nursing within the year. ** The proportion correctly predicted is constructed as follows. A count is made
of those observations with predicted probabilities exceeding (less than) the average predicted probability over the
sample; these are correct predictions for those nurses (not) working in 1997. The table presents the proportion over the
observed number in each cell. 
Age, years of registration and hours of work are included in a quadratic specification. All three
variables show significant negative coefficients on the squared term, indicating a concave relationship
between each variable and the predicted retention rate.
14 While we might expect strong correlation
between age and years of registration, the two variables are both strongly significant. Treating age
independently of registration, the retention probability is maximised with respect to age at
approximately 39 years. Beyond this, increasing age tends to reduce participation in nursing. Use of a
cubic function of age does not alter these results substantially. We do not find evidence of a U-
shaped retention probability with a trough at the most likely child-bearing years. Instead we find the
lowest retention rates at the very beginning of the nursing careers. This is consistent with the results
found in Shields and Ward (2001), who report the highest quitting intentions for nurses aged less than
29. Also, since the average age in our sample is just under 39 years, a further aging of the cohort of
nurses will contribute to a reduction in retention CETERIS PARIBUS.
The maximum predicted probability of retention with respect to years of registration occurs at 21
years, while the sample average is 15 years. This is consistent with the results on age if we consider
a nurse first registering in her early 20’s although the maximum occurs a bit later in terms of years
of registration. Differences between the age and years of registration suggest that those nurses who
registered later in life are more likely to stay as working nurses later in their lifecycle.
In the restricted model the effect of the unemployment rate (matched to the region of the workplace)
exerts a significant positive effect on retention. Nurses are less likely to quit when unemployment in
the region is higher. This effect becomes insignificant when the hospital variables are included. This
suggests that variations in the hospital characteristics are correlated with regional variations in
labour markets conditions.
Increased hours of work are found to be associated with increased retention over the range of
reasonable work hours. The maximum with respect to work hours occurs at 60 hours, while the
average is 36 hours. We do not find evidence that long hours of work contribute to RN quit rates. Of
course this does not capture the presence of shift work nor the intensity of the work. Given the lack
of direct information on these factors, they are likely captured to some extent by the variables
representing hospital characteristics. We turn to these next.
As discussed above the hospital characteristics are jointly very significant. They are also mostly
individually significant. Generally the results suggest that size of the hospital tends to increase
retention probabilities (number of separations) while complexity and intensity tend to reduce retention
(ANDRG weight, high cost procedures, separations per nurse, wait time). Staff levels reduce retention
controlling for other characteristics while expenditures (excluding VMOs) increase the likelihood of
staying on as a nurse. Since the characteristics enter nonlinearly, it is more useful to look at the
impacts of hospital characteristics through the marginal effects. 
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14 Since the predicted retention probability is generally greater than 0.5, the concave relationship with the index also
indicates a concave relationship between the variable and the predicted probability.Table 5 presents marginal effects for personal, job, and hospital characteristics. For discrete
variables, the marginal effect is the shift in probability when placing the person in the group
represented by the variable versus the reference group. For continuous variables, the derivative of the
predicted probability is taken. In either case, all other variables are kept at their observed values.
Marginal effects are computed for each observation and averaged over the sample. Standard errors
around these means are computed with a bootstrap estimator using 500 replications.
Generally, the size of the hospital as measured by separations and bed days does not have a
significant effect on retention. The signs suggest however that the number of non acute cases
increases retention while acute cases have conflicting effects depending on whether they are
measured by separations or bed days and whether they involve babies. The ambiguous effects of
acute cases is not surprising as these can present more challenging situations for the nurses (see
below) but they can also involve shorter patient stays and less longer-term contact with the patients
and their families. Acute cases can also mean more stress for the nurses since they are often
removed from the decision-making level of the health care in these situations. 
In surveys of job satisfaction, nurses often report positively on the challenging nature of some
aspects of the job. This could be an explanation for retention rising with the number of admissions
from emergency. The retention probability rises by almost 2 ppts for each 1000 admissions. However
not all measures of complexity are positively related to retention. The number of high cost
procedures and the ANDRG weight suggest that in some dimensions, more complexity leads to
higher quit rates. An increase in the ANDRG weight of 1 causes the retention probability to fall by 3.5
ppts. (As an example of the range of values of the ANDRG weight, a tonsillectomy gets a weight of
0.5, while a liver transplant corresponds to a value of 28.6.) Given the large range of values taken by
this variable, the marginal effect is evidence of a very strong relationship. It would be interesting to
relate these different measures to stress levels, learning possibilities and other aspects of the job.
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VARIABLE MEAN VALUE STD. ERR
PERSONAL CHARACTERISTICS
male -0.0505 * 0.0127
age 0.0059 * 0.0006
foreign born 0.0139 0.0095
UK born -0.0315 * 0.0117
NZ born -0.0092 0.0242
foreign citizen -0.0237 0.0156
not permanent resident -0.1951 0.1768
WORK CHARACTERISTICS
work hours 0.0007 * 0.0003
post basic qualifications 0.0126 0.0071
years registered 0.0022 * 0.0006
unemployment rate 0.0010 0.0012
surgical activity 0.0138 ** 0.0071
psychiatric activity -0.0001 0.0103
clinical job 0.0264 * 0.0073
managerial job -0.0100 0.0176
HOSPITAL CHARACTERISTICS
acute separations (excl babies)  (0000s) -0.0616 0.0386
non acute separations (excl babies) (0000s) -0.0131 0.0636
baby separations (0000s) 0.3450 0.2950
admissions from emergency (0000s) 0.1740 * 0.0058
acute bed days (0000s) 0.0001 0.0055
non acute bed days (0000s) 0.0012 0.0055
ANDRG weight -0.0606 * 0.0274
high cost procedures (0000s) -0.0113 * 0.0036
cost of non acute bed days ($Ms) 0.0010 ** 0.0005
waiting time 0.0137 ** 0.0071
length of stay 0.0001 0.0001
non VMO expenditure ($00,000s)  1.7900 * 0.5430
nursing EFT (00s) 0.0103 0.0113
non nurse clinical EFT (00s) -0.0153 * 0.0048
non clinical EFT (00s) -0.0063 0.0035
VMO expenditure ($00,000s) -7.8400 ** 3.9400
Notes: Marginal effects are calculated for each observation and averaged over the sample. For discrete variables, the
marginal effect is the shift in probability when placing the person in the group represented by the variable versus the
reference group. For continuous variables, the derivative of the predicted probability is taken. Standard errors are
computed with a bootstrap estimator using 500 replications. A * indicates that the average marginal effect is significant
according to a 95% confidence interval. A ** indicates that the effect is borderline significant at 5% in the sense that
due to the asymmetry in the bootstrap distribution, the statistic alternates between being significant or not at 5%
depending on the method used to compute the 95% confidence interval.
The level of expenditures (at constant staff levels) tends to increase retention. The effect is substantial
with an increase of one hundred thousand dollars in a hospital creating an increase of 18 ppts in the
retention probability of nurses. Note that this could indicate higher nurses’ salaries but since we are
keeping the broad categories of job classification constant, the salary increase cannot be very large. It
could indicate higher non-wage job benefits such as greater spending on staff development. It could
also represent higher salaries of other staff; i.e. it could indicate the presence of senior staff
specialists. (Note that in this experiment we are keeping the staffing levels constant when increasing
expenditures.) More detailed breakdowns of expenditures would be needed to distinguish between
these possible interpretations. 
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effect is only marginally significant. Anecdotal evidence suggests that increased usage of VMOs tends
to increase the stress level of nurses and reduces the training component of the nurses’ job. To
illustrate the size of this effect, an increase of 25% in current levels of expenditures on VMOs would
increase the quit rate of nurses in a year by almost 9 ppts.
It is often argued that a major factor in high nursing quit rates is high workloads. Our results suggest
that how this workload is measured matters. From Table 4 we saw that total separations per nurse
and high cost procedures per nurse tend to reduce retention while baby separations per nurse and
emergency admissions per nurse tend to increase retention. The results in Table 5 show that simply
increasing the nursing staff while keeping the workload and the workload mix constant does raise
the probability of retention but only by a small and insignificant amount.
15 From a policy point of view,
this suggests improvements in the “problem” areas of the nurses’ work rather than simply
increasing the level of staffing. 
The effect of increased non nurse staffing is surprising. All three other measures of hospital staffing,
non nurse clinical equivalent full-time (EFT), non clinical EFT and VMO expenditures, have negative
impacts on retention of RNs. In many production settings, the signs of these effects could be
evidence of input substitution. In the case of RNs and other clinical non-nurse staff, it is possibly
substitution to enrolled nurses and nurse assistants. Again, more detailed information at the hospital
level would be needed to help clarify these issues. 
The calculation of marginal effects is useful in quantifying the impacts of the personal and job
characteristics discussed previously. The average effect of being male is a decrease in the probability
of retention of approximately 5 ppts, while being UK born reduces the probability by approximately 3
ppts. The negative marginal effect of not being a permanent resident is startlingly large at 20ppts but
is not significant. The average effect across the sample of ageing each nurse by one year is an
increase in the average predicted probability of retention of approximately half a ppt (0.005). Post
basic qualifications and achieving promotion to clinical job classification increase retention by 1.3 ppts
and 2.6 ppts respectively. These results illustrate the importance of career advancement in the
nursing profession.
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15 When increasing nursing staff, the level of expenditures on nursing is increased by the average nursing expenditure
per nurse to allow for costs to rise along with the level of staffing. 14
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4. PROFILE OF PREDICTED NURSES RETENTION PROBABILITIES 
An alternative method of examining the impact of changes in the explanatory variables is to use the
model to predict retention probabilities for hypothetical nurses. Table 6 gives an indication of the
range of the estimated impact on the predicted probability of retention for specific nurse types
designated as typical, stayer and quitter. For each type the table shows the contribution to the
predicted index of a group of variables. A zero contribution indicates a variable is set to the omitted
reference level.
The typical nurse characteristics have been set at the means of the continuous variables age hours
and years registered, with some modification for consistency. The dummy variables are set to the
omitted base levels. We have used the means for selected hospital types to produce a profile of the
three nurse types In the case of the typical nurse, the reference hospital is Principal Referral and the
mean of the continuous variables for Principal Referral hospital have been used for the continuous
hospital variables. The typical nurse has a predicted probability of retention of 0.852. The stayer nurse
has been located in a nursing home and the quitter in psychiatric hospital.
Two major contributors to the higher predicted probability, 0.910, of the stayer nurse relative to the
typical nurse, are the impact of country of birth, (foreign born) and mean characteristics of hospital
(nursing home), while the quitter is strongly influenced by age (young), country of birth (UK) and
hours of work (part time). The distribution of predicted probabilities across the sample is highly
skewed to the right. Consequently the stayer nurse retention probability is only slightly higher than
that of the typical nurse, while the quitter is considerably lower. 
Table 6: Predicted probabilities for example nurses
TYPICAL STAYER QUITTER
male 0.000 0.000 -0.178
age 3.408 3.445 2.681
nationality 0.000 0.062 -0.795
hours 0.165 0.187 0.107
post basic qual 0.049 0.049 0.000
yrs registered 0.200 0.250 0.021
unemployment 0.026 0.023 0.018
activity 0.000 0.000 0.004
job class 0.000 0.027 0.000
hospital -0.275 -0.174 -0.254
constant -2.529 -2.529 -2.529
index 1.045 1.339 -0.924
probability 0.852 0.910 0.178
Typical:  female, aged 38, Australian born, working 34 hrs, post basic qualification, registered 12 years, clinical job classification,
Mean characteristics of principal referral hospital
Quitter: male, aged 23, UK born, working 20 hrs, no post basic qualification, registered 1 year, activity psychiatric, mean
characteristics of rehab/psych hospital
Stayer: female, aged 48, foreign born, working 45 hrs, post basic qualification, registered 25 years, job classification clinical,
Non-capital city metropolitan,.mean characteristics of nursing home
While the above discussion gives a picture of the range of variability that the model predicts, the
stereotypical stayer and quitter nurses may not be “near” large proportions of the nursing
population. For example, even though rehab/psych hospitals are significantly more male than the
average, they account for only 3% of the total workforce.
To give an alternative picture related to the distribution of nurse types Table 7 shows the impact of the
mean attributes of those in the top and bottom quartiles of the distribution of predicted probabilities.
The estimated coefficients for the whole sample are applied to the quartile variable means adjusted
slightly for consistency in quadratic terms. 15
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Table 7: Predicted quartile differences in probabilities





post basic qual 0.020 0.036
yrs registered 0.121 0.229
unemployment 0.029 0.027
activity 0.011 0.011





The major impact on the difference in the value of the index is provided by the set of hospital
variables taken together. A smaller impact is caused by years registered and job classification.
Differences between the predicted probabilities in the top and bottom quartiles are largely driven by
differences in age and hospital characteristics.
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5. CONCLUSIONS
In this study, we analyse a sample of RNs working in public hospitals in NSW in 1996. Specifically the
retention of these nurses in NSW in 1997 is studied using the nurses’ personal characteristics as
well as the characteristics of the hospitals in which they work. It is found that the type of hospital per
se does not help explain the retention probability of the nurses employed in the premise but the
hospital characteristics do. Hospital characteristics include measures of size, complexity, intensity,
expenditures and staffing levels. The results suggest that the effects of these various dimensions of
the nurses’ job are complex and depend on the measures used. For example, complexity of the work
as measured by admissions from emergency increase retention while high cost procedures and
large ANDRG weights reduce retention. These effects are large and significant. Levels of
expenditures (at constant staffing levels) increase retention except for expenditures on VMOs which
reduce retention. Again the effects on the expected retention probability are very large and significant.
The effects of hospital size depend on whether the cases are acute or non-acute and whether they
involve babies. 
We offer some possible interpretations of these effects in the main text. Overall, the details of the
work arrangements, the nurses’ responsibilities, learning possibilities and stress levels are the key to
understanding these relationships and more specific information will be needed to sort out these
effects. However, an implication of our findings is that simply increasing staffing levels is unlikely to
achieve much impact on nurses’ retention levels unless problem areas of the job are also addressed.
Frijters, Shields and Wheatley (2003) find no significant wage effects on nurses quitting behaviour in
UK data and as well present evidence that nurses quit for jobs with lower wages and different
conditions. 
The data used in this study do not allow an analysis of the entry decision into nursing but one of the
most significant effects found in this paper is that age is strongly related to retention probability. New
entrants to nursing have a retention probability of about 60% compared to the average of around
80%. This suggests that the relative attractions of nursing compared to other occupations are
considerably less highly valued by new entrants. Clearly, in the longer term new entrants are
required to close nursing gaps but keeping them in nursing once trained is likely to require far more
detailed investigation of nursing conditions. The current major policy initiative is at the moment has
involved reforms to the education policy in regards to nursing. Specifically, the number of university
nursing places has been increased and the HECS rate has been lowered relative to other degrees in
the hope of encouraging more nursing graduates. Our findings suggest that this policy initiative will
have limited success unless accompanied by changes in the working arrangements within the
hospital system.
Australia imports twice as many nurses as it exports. However resort to the temporary solution
provided by international recruitment of nurses has mixed results. The foreign born comprise a
sizeable 23% of the sample, while 7% of the workforce are foreign citizens. Quit rates are very high
amongst non permanent residents but very low amongst foreign (not UK or NZ) born. This suggests
that higher immigration weighting of nursing applicants might prove a relatively successful means of
boosting nursing numbers.
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APPENDIX 1
In this section of the paper we compare the analysis sample of RNs used above to the full sample of
RNs working in the NSW public sector.
Appendix Table 1: Sample means
FULL SAMPLE ANALYSIS SAMPLE
VARIABLE MEAN STD. DEV MEAN STD. DEV
working 97 0.7894 0.4214 0.8050 0.4085
male 0.0853 0.2794 0.0814 0.2734
age 39.0865 9.6968 38.9509 9.4791
foreign born 0.1425 0.3496 0.1266 0.3325
UK born 0.0869 0.2818 0.0818 0.2741
NZ born 0.0195 0.1382 0.0191 0.1369
foreign citizen 0.0706 0.2562 0.0685 0.2526
not permanent resident 0.0009 0.0306 0.0005 0.0221
work hours 36.1319 15.9408 36.1520 16.0382
post basic qualifications 0.5723 0.4876 0.5836 0.4887
years registered 15.1886 9.0748 15.2330 8.8935
unemployment rate 6.8348 3.0944 6.7019 3.3802
activity surgical 0.2503 0.4332 0.2693 0.4436
activity psych 0.1623 0.3688 0.1435 0.3506
job clinical 0.2711 0.4446 0.2872 0.4525
job managerial 0.0547 0.2274 0.0569 0.2317
region other metropolitan 0.1071 0.3092 0.1079 0.3102
region non metropolitan 0.1438 0.3509 0.2144 0.4104
sample size 25568 16393
A comparison of the means for the two samples reveals relatively small differences in almost all
explanatory variables. The largest discrepancy is in the regional dummies: our analysis sample has
more observations in non metropolitan areas. Nurses working in metropolitan areas (including
capital cities) were more likely to omit the job postcode and in some cases, we could not match the
reported postcode to a specific hospital. Appendix Table 2 presents the coefficients from a probit
regression similar to that presented in left hand columns of Table 4 but run on the of all RNs working
in public hospitals in NSW. 
A comparison of the coefficients of Appendix Table 2 with Table 4 shows that the effects of the
personal and job characteristics are very similar for the full sample and our analysis sample. The
only substantial difference involves the foreign born dummy variable which has a stronger positive
effect in the full sample.
A sample selection procedure incorporating the observations with missing hospital information is
problematic because of the lack of an instrument identifying the retention probability model from the
selection process. As a simple check on the possible selection problems we estimated a probit for
selection into the analysis sample and included the predicted probability in the retention probit. The
first stage probit included all of the variables listed in Appendix Table 2. In the second stage probit,
the results for the hospital variables were unaffected by the inclusion of the predicted probability and
the coefficient on this probability was insignificant. 
Given these results, it is unlikely that such a procedure would add anything to the analysis presented
in the main text.
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age squared -0.002 0.000
foreign born 0.111 0.000
UK born -0.089 0.012
NZ born -0.038 0.582
foreign citizen -0.127 0.002
not permanent resident -0.678 0.010
WORK CHARACTERISTICS
work hours 0.004 0.030
work hours squared (00s) -0.004 0.063
post basic qualifications 0.038 0.061
years registered 0.024 0.000
years registered squared (0s) -0.004 0.000
unemployment rate 0.012 0.000
activity surgical 0.070 0.003
activity psych 0.018 0.520
job clinical 0.098 0.000





 APPENDIX 2: DESCRIPTION OF HOSPITAL TYPES
HOSPITAL TYPE DESCRIPTION
Principal Referral Acute hospitals, treating over 25,000 acute case-mix weighted
separations per annum.
Paediatric Specialist Establishments where the primary role is to provide specialist acute
care services for children.
Major Metropolitan Acute hospitals, treating between 10,000 and 25,000 acute case-mix
weighted separations per annum.
Major Non-Metropolitan Establishments located in rural areas providing acute specialist 
and referral services for a catchment population from a large
geographical area.
District Group 1 Acute hospitals, treating between 5,000 and 10,000 acute casemix
weighted separations per annum.
District Group 2 Acute hospitals, treating between 2,000 and 5,000 acute case-mix
weighted separations per annum, plus acute hospitals treating less
than 2,000 acute case-mix weighted separations per annum but with
more than 2,000 separations per annum
Community Acute Acute hospitals, treating less than 2,000 acute case-mix weighted
separations per annum, and less than 2,000 separations per annum,
and with less than 40% non-acute and outlier bed days of total 
bed days.
Ungrouped Acute Establishments which have a primary role in providing acute services,
but have no logical peer within the State.
Community Non-Acute Acute hospitals, treating less than 2,000 acute case-mix weighted
separations per annum, and less than 2,000 separations per annum,
and with more than 40% non-acute and outlier bed days of total 
bed days.
Psychiatric Establishments devoted primarily to the treatment and care of
inpatients with psychiatric, mental or behavioural disorders. Centres of
non-acute treatment of drug dependence, developmental and
intellectual disability are not included here. This group also excludes
institutions mainly providing living quarters or day care.
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Acute Care. Acute care is where the principal clinical intent is to do one or more of the following:
manage labour (obstetric); cure illness or provide definitive treatment of injury; perform surgery;
relieve symptoms of illness or injury (excluding palliative care); reduce severity of an illness or injury;
protect against exacerbation and/or complication of an illness and/or injury which could threaten life
or normal function; perform diagnostic or therapeutic procedures. 
Acute Bed Days. The total number of bed days of inpatients who complete acute episodes of care
during the reporting period. 
Acute Separation. A separation which includes at least one day when the patient was receiving acute
care as an admitted patient. If a patient underwent a type change separation from acute care to
another type of care, and subsequently another type change separation back to acute care without
leaving the hospital, that stay in hospital would result in two acute separations for that patient. 
Admissions from Emergency. The number of separations of patients who are admitted via the
Emergency Department. 
ANDRG. Australian National Diagnosis Related Groups (ANDRGs) are a classification system for
acute inpatient episodes of care. Each Diagnosis Related Group (DRG) represents a grouping of
episodes of care for inpatients with similar clinical characteristics (i.e. diagnoses and procedures)
and resources consumed. 
ANDRG Weight. One of the most useful aspects of ANDRGs is the ability to determine the relative
resource requirements of patients across the different groups. This is achieved through the
development of cost weights. Cost weights describe the cost (and complexity) of patients within
particular ANDRGs as compared to the average for all ANDRGs, which is set at 1. Specifically, the
cost weight for a particular ANDRG is the ratio of the average cost of a period of inpatient care for all
patients in the group to the average cost of all ANDRGs . 
Average Waiting Time (Months). The average of the actual waiting times for those patients admitted
during the year. It is calculated as: 
(Time Waited by Patients, clinical urgency categories 1-3 admitted in 1996/97) /
(Total Patients, clinical urgency categories 1-3 admitted in 1996/97) 
where: 
Time Waited = (Date of Admission) - (Date of Listing) - (Days not ready for care)
And clinical categories are defined below.
Average Length of Stay.(ALOS) The average length of stay for all inpatients, less leave days and
excluding same day patients. Average lengths of stay computed from ISC data count all the bed days
accumulated by that patient at the time that the patient separates. ALOS is calculated as: 
(Inpatient Bed Days - Same Day Separations)/ 
(Total Separations - Total Same Day Separations) 
Bed Days. The total number of bed days of all inpatients who are separated during the year,
excluding leave days. Details for same day separations are also recorded as inpatient bed days where
one inpatient bed day is counted for each same day separation. 
Clinical categories. These are as follows: 
>Emergency emergency patients treated immediately 
>Urgency 1 require hospitalisation within one week 
>Urgency 2 require hospitalisation within one month 
>Urgency 3 other ready for care 
>Urgency 4 not ready for care - these patients are either “staged”, i.e. their medical condition is such
that they will not be ready for admission until some future date, or “deferred”, i.e. they are unable to
accept the next available date for admission for personal or social reasons. 
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NURSES’ RETENTION AND HOSPITAL CHARACTERISTICS IN NEW SOUTH WALES Equivalent Full-Time (EFT) Staff. The number of equivalent full-time (EFT) staff for which funding
has been provided by the general fund for working standard hours. It includes employees on any type
of paid leave, but excludes employees on leave without pay. 
High Cost Procedures. Number of procedures that are high cost complex (HCC) DRGs. HCCs are
high cost and complex AN-DRGs developed on empirical grounds, with some clinical input obtained.
The list contributes approximately 19% of cost weight adjusted activity in acute hospitals. The four
criteria used to develop the list were: 1) greater than 40% inter-Area flows; 2) greater than 70%
concentration within principal and major referral hospitals; 3) degree of inter-hospital transfer; and 4)
identification of medical ANDRGs with major co-morbidities. Selection of ANDRGs on the basis of the
first two criteria is better attuned to surgical cases. To ensure that medical cases were reasonably
represented, ANDRGs were added on the basis of the third and fourth criteria. 
Separations. A formal separation is a discharge, transfer or death of a patient. It is the process by
which a same day patient or inpatient completes an episode of care. A type change separation
occurs when an episode of care ends because the type of care provided to the patient changes. 
Total Expenses. The total cost of all salary and non-salary expenses from the General Fund. This
figure excludes Special Purposes and Trust Funds (SP&T). 
Visiting Medical Officers (VMOs). A visiting medical officer (VMO) is a medical practitioner appointed
by the hospital board to provide medical services for public patients on an honorary, sessionally paid,
or fee for service basis. 
Visiting Medical Officers (VMOs) Expenses. All payments made to visiting medical officers for
medical services provided to public inpatients and non-inpatients of the hospital on an honorary,
sessionally paid, or fee for service basis. 
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